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(57) A mold assembly is provided for use in the blow

molding of plastic containers such as those used for F IG - 4
containing milk or water. The assembly includes a pair
of main mold bodies, each having a cavity which is used 400

for forming the main body of the container. A top block
assembly (400) is removably mounted to each main
mold body. Each top block assembly includes a top
block body (401), a neck finish insert (422), a shear
steel and a master seal. A rotatable cam (408) is opera-
tively associated with the top block assembly. Rotation
of the cam causes a front face of the top block assembly
to be moved with respect to the front face of the main
mold body with which it is associated. Each top block
body further includes alignment members, such as
alignment pins and/or bushings, for ensuring proper
alignment of the top block assemblies along the parting
plane of the mold. The alignment members are prefera-
bly located at the tonnage pad sections of the top block
bodies.
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Description

FIELD OF THE INVENTION

This invention relates to a top block assembly for a
container blow-mold system which facilitates proper
alignment of the top block and the main mold, and a
method for adjusting the top block assembly with
respect to the main mold to achieve such alignment.

BACKGROUND OF THE INVENTION

The blow-molding of plastic containers is well
known and practiced worldwide. Blow-molding offers
many advantages over other forms of container manu-
facturing.

Among these advantages are: the ability to produce
containers at minimal cost and with minimal waste; the
low start-up costs and mold making lead times in com-
parison to other manufacturing methods such as injec-
tion molding; the ability to produce irregular shaped and
hollow containers; the ability to produce containers
quickly and automatically; the ability to produce contain-
ers from a variety of materials having qualities suited to
the specific application. No other type of plastic
processing offers the versatility, economy, and speed of
blow-molding for producing plastic containers.

Blow-molds for producing such containers are com-
monly made of aluminum. Aluminum offers several
advantages. Among those are: ease and economy of
mold manufacture; light weight; efficient heat transfer.
Because the process pressures and clamping forces
during blow-molding are relatively low, and mold erosion
from the flow of molten plastic is not a factor, aluminum
is amply strong and wear resistant for blow-molding,
whereas other processes, such as injection molding,
require the use of hardened steel. The relative softness
of aluminum does however subject the mold to damage,
such as during maintenance, and wear, such as when
the mold halves do not correctly mate and cooperate.
These factors, combined with the high production rates
common to blow-molding, lead to the need for regular
maintenance on and restoration of the aluminum molds.
For instance, the matching paring faces of the mold
halves must often be repaired or refaced. This refacing
usually results in a reduction of the overall depth of the
mold, measured from the back side of one mold half to
the back side of the other across the parting face.
Although a standard mold half depth of four and three-
quarters inches is normally provided on new molds, that
dimension is reduced with each such refacing.

Blow-molded containers having specially formed
neck finishes are commonly employed for use with con-
tainer closures. Neck finishes may be threaded for use
with threaded closures, adapted for mating with snap-
on closures, etc. It is common within a container blow-
mold system to employ a main mold to form the con-
tainer reservoir, and a neck block, or top block, to form
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the neck finish. Top blocks are also made to standard
dimensions so that the parting face of the top block and
main mold properly match. The main mold is usually
adapted to interchangeably accept any standard top
block for a particular container size or style. Top blocks
and main molds are generally aligned visually by being
loosely engaged, tapped into alignment such as with a
mallet, then firmly affixed together. The back side of
each mold half, and the back side, or heel, of each top
block, are affixed to a planar mounting or back plate.
Such tapping and rigid engagement, usually by steel
bolts driven into threaded holes in the main mold, may
cause damage and wear to the mold system, particu-
larly when performed repeatedly as is common. Pro-
vided that the depth of the main mold half, from its
parting face to its back side, is exactly equal to the depth
of the top block half, from its parting face to its heel, the
mold system can be properly aligned and effective
molding can be performed therein. However, even
though the top blocks and main molds are originally
made to standard dimensions, extremely tight dimen-
sional tolerances must be expensively met to prevent
mismatching of the parting faces. When making a new
mold system, it is more often economically advanta-
geous to kit or match machine the mold halves to the
top block halves to increase the likelihood of an accept-
able parting line match.

The first pair of components mounted to the top
block are the neck finish blocks. Each neck finish block
is usually made of aluminum, and may originally be
formed as a circular body. The circular body is cut in half
to form the neck finish block for each half of the mold.
The neck finish blocks are machined to provide threads,
ratchet teeth, shoulders or other surface features on the
container which are used to engage or otherwise
accommodate a closure.

During blow-molding, a parison of molten plastic is
extruded between the open mold halves, then the mold
system closes to entrap the parison within the mold cav-
ity. A hollow blow pin is inserted through the neck open-
ing, and into the parison where it inflates the parison
with pressurized air to cause the parison to form to the
shape of the container and neck finish cavity. The blow
pin includes a hardened steel bushing, or shear bush-
ing, having an annular blade, and each top block half
includes a semi-circular hardened steel blade, or shear
steel.

The shear steel shapes and trims flash from the top
end of the bottle neck. By providing various degrees of
precision ground undercut to the bottom surfaces of the
shear steels, a distinct radius can be formed at the
upper edge of the bottle neck area. This can improve
the strength of the bottle neck in this critical area. Shear
steels are made of precision ground and hardened
steel.

When the mold is closed, the semi-circular blades
and seals form annular orifices around the shear bush-
ing. During molding, portions of the parison extending



3 EP 0 847 846 A2 4

beyond the mold cavity are trapped between the parting
faces of the mold halves and become unwanted flash.
After the container is formed within the cavity and before
the mold system reopens to release the blow-molded
container, the shear bushing is retracted through the
shear steel orifice. The shear bushing and shear steels
are sized and shaped so that the retraction causes a
shearing of the container opening through the neck,
whose diameter is that of the shear bushing blade and
shear steel orifice. After the molded container is
removed from the mold, flash is removed by trimming in
an automated process.

The last set of components which are mounted to
the top block are the master seals, which are sometimes
referred to as masters. These components provide a
seal for the blow pin, thereby preventing air from escap-
ing from the mold when the parison is inflated to form
the container. They also form a "flash pocket” which
pinches and seals the parison when the molds close at
the start of the production cycle. When all neck finish
components, i.e. the neck finish block, the shear steel
and the master seal, have been mounted to the top
block halves, they are then secured thereto with four
Allen cap screws. All neck finish components are
aligned as closely as possible with the mold parting line.
Failure to do so can prevent the mold from closing prop-
erly, leading to damage or even destruction of the neck
finish components and/or blow pin.

Misalignment of the main mold and top block part-
ing faces can result in other problems during attempted
molding. In addition to damaging the neck finish compo-
nent, unusual and hastened wear of the parting faces,
excessive and untrimmable molding flash, concentrated
and extreme pressures on areas of the mold and
improper shearing of the container opening may occur.

The neck finish components are often the most
detailed components of the mold system, having many
features and requiring the highest degree of accuracy in
manufacture. For instance, the mating halves of
threaded neck finish blocks must match precisely and
prevent mold flash to ensure that the container closure
will properly fit onto the neck and seal the container
opening. Interchangeable mold inserts are commonly
employed within the top blocks to simplify and reduce
the cost and time of making changes to the neck finish
type. As a result, it is not so common to recondition or
repair the top block itself as it is to recondition or repair
a main mold which generally includes an integral cavity.
This fact creates a problem and burden when main mold
reconditioning or repair is required. Because the main
mold depth will be reduced by such maintenance, the
top block must also be reworked only to maintain an
equal depth as the main mold, for proper alignment
thereafter, or else a relief pocket must be precisely cut
into the back plate to accommodate the new position of
the top block’s tail end. This is a costly and time con-
suming process.
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SUMMARY AND OBJECTS OF THE INVENTION

It is an object of the present invention to eliminate
the need for precise sizing of the top block depth to
match the main mold depth.

It is another object of the present invention to elimi-
nate the need for top block reworking when the main
mold is reworked.

It is another object of the present invention to elimi-
nate the need for relieving the back plate when the main
mold is reworked.

It is another object of the present invention to
improve the accuracy and reduce the time and complex-
ity of parting face alignment both during initial mold set-
up and after mold rework.

It is another object of the present invention to
extend mold system life by reducing the damage and
wear caused by the old alignment method.

In accordance with the above objects of the inven-
tion, a top block assembly is provided which allows
alignment of the parting faces of the top block and/or
neck finish components thereof with the parting face of
the main mold. A method of providing such alignment is
also provided.

A top block assembly according to the invention
includes a top block including a neck finish portion and
a rotatable cam which bears against a surface of the top
block. The cam preferably bears against the rear sur-
face of the top block. It may alternatively bear against
the neck finish portion. The top block assembly is
mountable to a main mold. By rotating the cam, a front
surface of the top block can be aligned a front surface of
the main mold.

In accordance with a second embodiment of the
invention, a top block assembly is provided which
includes a pair of top block bodies, and alignment
means in the front face of each top block body for pre-
venting shifting of the top block bodies along a parting
plane therebetween. Such alignment means are prefer-
ably in the form of alignment pins and bushings.

A method is provided for aligning a surface of a top
block with a front surface of a main mold. The method
includes the steps of providing an assembly including a
main mold, a top block assembly mounted to the main
mold, and moving means operatively associated with
the top block, and causing said moving means to move
a front surface of the top block assembly into alignment
with a front surface of the main mold. The moving
means is preferably in the form of a rotatable cam.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a front view of a typical prior art blow-
molded container applicable to the present inven-
tion;

Figure 2 is a cross-sectional side view of a typical
prior art blow-mold system applicable to the present
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invention;

Figure 3 is a partial perspective view of the blow-
mold system of Figure 3;

Figure 4 is a perspective view of an adjustable
depth top block according to the present invention;

Figure 5 is a top view of the top block of Figure 4;
Figure 6 is a side view of the top block of Figure 4;

Figure 7 is a cross-sectional side view of the top
block of Figure 4;

Figure 8 is a perspective view of another adjustable
depth top block according to the present invention;

Figure 9 is a top view of the top block of Figure 8;
Figure 10 is a side view of the top block of Figure 8;

Figure 11 is a cross-sectional side view of the top
block of Figure 8;

Figure 12 is a top perspective view of a top block
assembly according to an alternative embodiment
of the invention;

Figure 13 is a top plan view thereof;

Figure 13A is a sectional view thereof taken along
line 13A-13A of Fig. 13;

Figure 14 is a top perspective view of a mold
assembly showing an alternative embodiment of
the invention;

Figure 15 is a sectional view thereof, and

Figure 16 is an enlarged, partial top plan view
thereof.

DESCRIPTION OF THE PREFERRED EMBODIMENT
OF THE INVENTION

The present invention is best understood by refer-
ence to the prior art depicted in Figures 1 through 3, a
preferred embodiment depicted in Figures 4 through 7,
a first alternative embodiment depicted in Figures 8
through 11, a second alternative embodiment depicted
in Figs. 12, 13 and 13A, and a third alternative (and pre-
ferred) embodiment depicted in Figs. 14-16.

Referring first to the prior art, a typical mold system
100 is comprised of two main mold halves 101A and
101B, two top block halves 102A and 102B, and two
back plates 103A and 103B. Main mold half 101A is
affixed to back plate 103A which in turn is mounted
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within an extrusion blow-molding machine. Top block
half 102A is affixed atop main mold half 101A by
machine bolts 104 through screw-holes 117 such that
top block parting face 105 is aligned with main mold
parting face 106. The opposing main mold and top block
halves are similarly assembled, with further attention
that the matching mold halves and top blocks mate
properly to each other. Reservoir cavity 107 is formed
by the mating of the mold halves such that container
200 may be formed therein.

Container 200 includes reservoir portion 201 and
neck portion 202. The neck portion includes helical
threading 203 therearound. The mating top block halves
form a thread cavity 108 for forming the container neck
threading 203 therein. Each top block halve comprises
base portion 110, a neckfinish insert 111, a shear steel
118, and a master seal 119. The neck finish inserts,
shear steels and master seals are removable from the
top block halves for interchangeability and replacement.

After assembly and alignment, top block parting
face 105 must be precisely aligned with main mold part-
ing face 106 to ensure proper molding and minimal
mold wear. In order to accomplish this, top plate depth
112, measured from back mounting surface 113 of the
back plate 103A to top block parting face 105, must be
equal to main mold depth 114, equivalently measured.
Further, the parting faces must each be held parallel to
the back plate.

Referring now to Figures 4 through 7 and a first pre-
ferred adjustable top block assembly 400 of the present
invention, movable aluminum heel 402 is attached to
aluminum top block base 401 within longitudinal groove
403. The movable heel includes two longitudinal guide-
slots 404 and is held within the groove by two heel
mounting shoulder screws 405 which allow longitudinal
translation of the heel within the groove. The forward
face 406 of the movable heel engages rotatable eccen-
tric cam 407 at cylindrical cam surface 408. The cam
includes through-hole 412 and is affixed to base 401 by
cam mounting shoulder screw 413. Loosening of screw
413 allows rotation of the cam, while tightening locks
the cam to deny such.

The cam is adapted such that a wrench may
engage external hex feature 414 while a hex driver may
engage screw 413. This allows the properly rotated cam
to be held in position by a wrench while the screw is
tightened, to avoid unintended rotation from the torque
of tightening the screw.

The cylindrical cam surface 408 is eccentric about
cam axis 415, so that the distance from the axis to the
cam surface ,or the cam throw, varies about the axis.
Rotation of the cam about the axis causes more or less
throw by the cam and longitudinally moves the point of
engagement of the heel's forward face accordingly. This
simultaneously allows longitudinal translation of the
heel. Such longitudinal translation causes a variation in
the top block depth 420, measured from the heel's tail
face 421, transverse the top block, to the parting face
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422.

Screw-holes 423 and 424 are positioned in a stand-
ard mounting-hole pattern through the base 401 to
allow mounting to a standard main mold half. Screw-slot
425 is longitudinally positioned through the heel 402
and about screw-hole 424 to allow a mounting screw to
pass through and affix the heel and base simultane-
ously to a standard main mold half.

Provided with a particular prior art main mold half
such as that of Figures 2 and 3, the present Invention
top block and associated top block components 111,
118, 119 may be affixed and properly aligned to the
main mold half 101A, with far more tolerance of the
actual main mold depth 114.

First, mounting screws are positioned through for-
ward screw-holes 423 and into the main mold half 101A.
The main mold parting face 106 and present top block
parting face 422 are aligned as required, then the
mounting screws are tightened. Cam mounting shoul-
der screw 413 is loosened and the cam 407 is rotated
until the heel's tail face 421 seats snugly against the for-
ward mounting face 115 of the back plate 103A. The
cam mounting shoulder screw is now tightened and a
mounting screw is positioned through screw-slot 425
and screw-hole 424 and tightened to secure the aligned
assembly.

Because clamping forces during molding act to
compress the tail end of the top plate towards the part-
ing face, a longitudinal force is transmitted through the
heel and acts radially towards the cam axis 415. It is
found that a cam having an eccentrically disposed cylin-
drical cam surface seven-eighths of an inch in diameter
and having a total throw, from maximum to minimum, of
eighty-thousandths of an inch will adequately avoid
forced rotation from such compressive forces, and
thereby avoid an inadvertent change in top plate depth
during molding.

Referring now to Figures 8 through 11, a second
adjustable top block 800 according to the invention is
presented in which the cam is a threaded lead-screw
807. The lead-screw is adapted with hex socket 814 to
accept a hex driver. Locking screw 813 must be loos-
ened to allow rotation of the lead-screw or tightened to
deny such rotation. Rotation of the lead-screw varies
the longitudinal position of the lead-screw'’s tail end 808
which engages the forward face 806 of the movable
heel 802.

A third embodiment of the invention is shown in
Figs. 12-13. It includes a rotatable cam 507 which bears
against the neck finish components 111, 118, 119,
thereby allowing the parting faces of these components
to be aligned with the parting face 522 of the top block
base 501 as well as the parting face of the main mold
half 101A with which they are associated. The top block
base 501 in this embodiment is provided with a cavity
502 in which the cam 507 is positioned. The cavity 502
adjoins the cavity in which the neck finish components
are mounted, and is located along the center line of the
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top block base 501.

The neck finish components include sets of holes
which are aligned with corresponding threaded open-
ings (not shown) in the top block base. Allen cap screws
may be used for securing the neck finish components to
the base. The cam 507 bears against the rear surfaces
of the components. The neck finish components may be
moved several thousandths of an inch with respect to
the base by rotation of the cam, which is sufficient to
ensure proper alignment. An Allen cap screw 504 may
be employed to secure the cam to the top block base
501. The assembly shown in Figs. 4-7 may be modified
to include the cam 507.

Figs. 14-16 show a fourth embodiment of the inven-
tion. This is a highly preferred embodiment as it allows
the top block assembly to be correctly aligned with the
main mold and prevents shifting of the top block assem-
blies along the parting plane between mold halves.
Such shifting can be attributable to factors such as mold
face or back plate irregularities, or wear on the main
mold leader pins and bushings. If the neck finish compo-
nents are incorrectly aligned with each other and/or the
blow pin, the neck finishes of the plastic containers pro-
duced by the mold cannot be effectively capped, and
leakage will be a problem. Specifically, if the shear
steels are not satisfactorily aligned, the opening in the
neck finish will not be round, and the annular valve of a
cap applied thereto will not provide a leakproof seal.
The assembly shown in Figs. 14-16 ensures that all
neck finish components in both mold halves will be
properly aligned with each other each time the mold
closes. The shear steels are accordingly able to trim
flash in a precise manner, providing a smooth finish
capable of forming a good seal with a ring-shaped valve
member of a cap. If the neck finish blocks are of the
types which include threads, the thread formed on each
half of the container neck will be positioned correcitly,
allowing the corresponding threads of a cap to properly
engage those on the container neck.

A top block assembly having the above-described
capabilities includes an aluminum top block base 601, a
movable heel 602 similar to the heel 402 shown in Figs.
4-7, and a cam assembly 603 including a rotatable cam
607 which is substantially identical to that shown in
Figs. 4-7. The heel is preferably made from aluminum
bronze or stainless steel, though anodized aluminum
will perform satisfactorily. The cam assembly and heel
allow the parting plane of the top block base 601 and
neck finish components 111, 118, 119 to be aligned with
the parting planes of the main mold half 101A to which
they are mounted. As the structure and operation of the
heel and cam assembly are described in detail above
with respect to Figs. 4-7, it is unnecessary to repeat it
with respect to the present embodiment.

The top block base 601 includes a face portion
including a pair of flash pockets 604 on opposite sides
of the neck finish components, one of which is shown In
Fig. 16. The outer edge of each flash pocket adjoins an
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elongate, vertically extending protrusion 605. This pro-
trusion is substantially triangular in cross section, and is
referred to as a pinch-off. The portions of the top block
base 601 outside each pinch-off are known as the ton-
nage pad sections. A male alignment pin 608 is secured
to each of the tonnage pad sections of one top block
base. Each pin may be made from case hardened steel.
The ends of the pins are preferably rounded. Each pin
608 is positioned within a steel bushing 609, as shown
in Fig. 15. The bushing is located in a horizontal bore
610 extending into the tonnage pad section. A second,
threaded bore 611 extends vertically into the top block
base 601, and intersects the bore 610. A set screw 612
is positioned within the threaded bore 611, and main-
tains the bushing and set screw in position. Removal of
the set screw allows the bushing and pin to be replaced
when worn or damaged. The set screw shown is acces-
sible with an Allen wrench.

Each of the tonnage pad sections of the opposite
top block base 601A includes a bore 610A and bushing
609A. A second threaded bore 611A intersects this
bore, and contains a second set screw 612A which
engages the bushing. The bushing, however, contains
no alignment pin. Each bushing 609A is aligned with a
pin 608 of the opposing top block base. The tolerance
between each pin 608 and bushing is preferably
between .0005-.002 inches for a one gallon mold. The
closing of the mold causes the pins to enter the respec-
tive bushings. As the tolerances between pin and bush-
ing diameters are small, there is little opportunity for
either top block base to shift in any direction along the
parting plane between mold halves. The above-
described assembly ensures precise alignment of the
neck finish components in all three directions: vertically,
horizontally and translationally. Translational alignment
is provided by the cam assemblies 603, 603A of the
respective top block bases; vertical and horizontal align-
ment is provided by the pins and bushings.

The ends of the respective alignment pins are
rounded to facilitate their entry into the respective bush-
ings. Once the pins are within the bushings, any shifting
of the top block bases which might otherwise occur is
prevented.

The dimensions of the various components may
vary depending upon the sizes of the main molds and
associated top block bases. The pins for the top block
base of a one gallon mold may be between about 1/4
and 5/16 of an inch in length. The bores defined by the
bushings are longer so that the pins to not engage an
end wall. The diameters of the pins may be about 5/16
of aninch.

Tapered bins and bushings may be employed, and
have the advantage of providing a centering function.
The possibility of top block base shifting may be further
reduced or even eliminated in this manner.

Other types of alignment means other than pins
and bushings may be employed, though they are not
presently preferred. The top block bases may, for exam-
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ple, include integrally formed protrusions and slots sim-
ilar to the removable pins and bushings described
above. While each pin or protrusion is preferably posi-
tionable in a bore which is circular in cross section,
other pin and bore configurations could be employed to
accomplish the desired prevention of shifting of the top
block bases horizontally and/or vertically along the part-
ing plane of the mold. The alignment means described
herein may be incorporated in any of the top block bod-
ies described above, though the assembly shown in
Figs. 14-16 is highly preferred.

Claims

1. A mold assembly for forming blow-molded plastic
containers, comprising:

a main mold body (101A) having a front face
(106);

a cavity (107) defined by said main mold body;

a top block assembly (401,402; 601,602)
removably mounted to said main mold body,
said top block assembly including a top block
body (401, 601) having a front face (422, 522,
604), a neckfinish insert (111) mounted to said
top block body, said neck finish insert including
a front face, a shear steel mounted to said top
block body, said shear steel (118) including a
front face, arid a master seal mounted to said
top block body; and

a rotatable member (407, 507, 607, 808) oper-
atively associated with said top block assembly,
whereby rotation of said cam causes a front
face of said top block assembly to move with
respect to said front face of said main mold
body.

2. A mold assembly as described in Claim 1, wherein
said top block assembly includes a movable heel
(402, 602), and wherein said rotatable member is a
cam (407, 507, 607) positioned between said heel
and said top block body and bearing against said
heel.

3. A mold assembly as described in Claim 1, wherein
said rotatable member is a cam which bears
against said shear steel and said neck finish insert,
whereby rotation of said cam causes said front
faces of said shear steel and neck finish insert to
move with respect to said front face of said top
block body.

4. A mold assembly as described in Claim 3, wherein
said cam bears against said master seal.
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A mold assembly as described in any of the preced-
ing claims including at least one alignment pin (608)
extending from said front face of said top block
body.

A mold assembly as described in Claim 1, wherein
said front face of said top block body includes a pair
of tonnage pad sections, each of said tonnage pad
sections including alignment means (608,609A) for
aligning said top block body with a second top block
body when said top block body is moved into
adjoining relation with said second top block body.

A mold assembly for forming blow-molded plastic
containers, comprising:

first and second main mold bodies
(101A,101B), each of said main mold bodies
having a front face (106), said front faces of
said main mold bodies being in opposing rela-
tion;

a cavity (107) defined by each of said main
mold bodies, said cavities being opposing rela-
tion;

first and second top block bodies (601,601A)
removably mounted, respectively, to said first
and second main mold bodies, each of said top
block bodies including a front face (604), said
front faces of said top block bodies being in
opposing relation;

first and second neck finish inserts (111)
mounted to each of said top block bodies, said
first and second neck finish inserts being in
opposing relation to each other, and

alignment means (608,609A) operatively asso-
ciated with said first and second top block bod-
ies for ensuring correct orientation of said top
block bodies along a plane parallel to said front
faces of said top block bodies.

A mold assembly as described in Claim 7, wherein
said alignment means comprise a pair of alignment
pins (608) extending from the front face of said first
top block body and a pair of bores (609A) aligned
with said pins and extending within said second top
block body.

A mold assembly as described in Claim 8, wherein
said alignment pins are removably secured to said
first top block body.

A mold assembly us described in Claim 8, wherein
said pins and said bores have substantially the
same cross-sectional dimensions, said bores being
defined by bushings mounted within said second
top block body.

A mold assembly as described in Claim 7 including
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12

13.

means (602, 607) for moving said top block bodies
with respect to said main mold bodies.

An assembly as described in Claim 7 including a
heel (602) mounted to said top block body and a
rotatable cam (607) positioned between said heel
and a portion of said top block body, said cam being
engageable with said heel and capable of moving
said heel with respect to said top block body.

An assembly as described in Claim 7 including first
and second pinch-offs (605) extending from said
front face of said top block body, said alignment
means respectively adjoining said first and second
pinch-offs.
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